Abstract: We review the crystal structures, electrospray ionization mass spectra (ESI-MS) data and chiral HPLC data for the racemic and optically pure mononuclear AuL2 complexes, and for racemic [AuLI] 
gives an ionic radius for gold of 62 pm, much less than previous typical literature values, and moreover, less than that of silver. See Table I . The Au...Au bond of 3.00 ,&, has an energy the order of that of the hydrogen bond, up to 25 37.5 kJ mol 1 for gold(I) complexes, 3 and therefore one can expect it to determine the packing of a crystal. Aurophilicity may be described as a correlation effect strengthened by relativistic effects. The relativistic contraction of the 6s orbital makes gold unique among unusual elements and in fact some gold bonds are shorter than corresponding silver bonds. Cuprophilicity and argentophilicity are also known, as mentioned below. (1996) .
Polymeric complexes of gold(I) and thiomalic acid
Gold sodium thiomalate (GST) has been marketed in Canada for over 60 years as an anti-rheumatoid arthritis drug under the name Myochrysine TM (myocrisine, generic). The drug has remained very poorly characterized, and the exact nature of this drug was unknown until now. First of all, the drug as administered is a chemical mixture, from which we have identified eight components. It has been accepted that the major, and active component, is a polymer of disodium thiomalato-S-aurate(I). Various polymeric structures, of both cyclic and open chain form, have been proposed, including hexamers and pentamers. (The nomenclature hexamer, pentamer, tetramer is in common use for gold thio-ligand complexes, to describe six, five or four -Au-S-groups joined together. A tetramer in this sense is actually an eight-membered ring of four-Au-S-pairs.) Secondly, the chirality of the ligand greatly confuses the elucidation of the structure. We have discussed this Vol. 6, Nos. [4] [5] 1999 We also carried out tests for biological activity for the R$-, R-and $-GST. The tests used were (i) inhibition of collagen-induced platelet aggregation and (ii)inhibition of mixed lymphocyte response. These tests are important because they are relevant to the immune system and they are likely to correlate with the potential anti-rheumatoid activity of the drug. Concentrations were comparable to the plasma gold levels found in rheumatoid patients being treated with GST (myocrisine), (2.5 x 10-5.6 x 10 -4 M in elemental gold). In each case, S-GST had a dramatically greater inhibitory effect than the R-GST. An important observation is that the results of the biological tests for the R$-GST do not fall half way between those for the S-and Rforms, as might be expected for a simple racemic compound. RS-GST is less inhibitory than either R-or $-GST, but more so than commercially available GST. This is because the polymeric structure contains a mixture of several diastereomers having different optical properties and different biological activities, so that the pure R and pure S components will be present in much the lowest concentrations.
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Metal-Based Drugs GST (30 min at 100C), the change is rapid. This change can be suppressed completely if the water is degassed thoroughly (boiling followed by cooling in vacuum) before the gold compound is dissolved, and the solution is kept under vacuum or nitrogen during the sterilization process. Thus the formation of the yellow colour depends on oxidation of the ligand; the change indicates that some monomer is converted to the polymer with the formation of free ligand, which in turn forms disulfide. The oxidized species are responsible for some adverse effects of the drug.
Comparison of the mass spectra of the drug Myochrysine, the polymer ammonium analogue of GST, and the AuL2 mononuclear complex From our earliest research on gold complexes we have attempted mass spectral studies of GST, but with little success. When an electro-spray ionization mass spectrometer, ideal for looking at ionic compounds, 16 became available, we tried again.
First we looked at the crystaliographically-characterized mononuclear species: In addition to the peak of Au(L) itself, some of the less pure samples exhibited a very small amount Volo 6, Nos. [4] [5] 1999 
Conclusions
The data on related complexes support our findings for GST. We conclude that in addition to the mononuclear complex and the double helical polymer complex (crystalline solids), one of the principal components of GST in solution, and possibly in the solid, is a tetramer. To satisfy valence requirements, density measurements, and the chemical analyses, the tetranuclear species would have to be either a cyclic tetramer (supported also by the mass spectral data) with thiol ligands bridging pairs of gold atoms, or a tetrameric segment of an infinite chain. The formation of such tetranuclear species in aqueous solution is described by the equilibria shown for the general case and when n equals four: n [Au(L.)2] [(Au Li)n]2n'+ n L, 
